Objectives: The aim of the study was to evaluate the characteristics of neuropathic pain and observe intensity alterations in pain with regard to time during the day in spinal cord injury (SCI) patients. Methods: A total of 50 SCI patients (M/F, 40/10; mean age, 35 ± 12 years) with at-level and below-level neuropathic pain were included in the study. All patients were examined and classified according to the ASIA/ISCoS 2002 International Neurologic Examination and Classification Standards. The history, duration, localization and characteristics of the pain were recorded. Neuropathic pain of patients was evaluated with the McGill-Melzack Pain Questionnaire and LANSS (Leeds Assessment of Neuropathic Symptoms and Signs) Pain Scale. Visual analog scale (VAS) was used to measure the severity of pain four times during the day. Quality of life was analyzed with Short Form 36. Results: Out of 50 patients, 10 were tetraplegic and 40 were paraplegic. In all, 28 patients had motor and sensory complete injuries (AIS A), whereas 22 patients had sensory incomplete (AIS B, C and D) injuries. The most frequently used words to describe neuropathic pain were throbbing, tiring, hot and tingling. Pain intensity was significantly higher in the night than in the evening, noon and morning (Po0.05) (VAS morning: 5.16 ± 2.42, VAS noon: 5.24 ± 2.52, VAS evening: 5.80 ± 2.46 and VAS night: 6.38 ± 2.19). Conclusion: Neuropathic pain is a serious complaint in SCI patients and affects their quality of life. Neuropathic pain intensity was higher in the night hours than other times of day. This situation reinforces the need for a continued research and education on neuropathic pain in SCI.
INTRODUCTION
Chronic pain is found to be quite common in spinal cord injury (SCI) patients, with a prevalence ranging from 11 to 94%. Approximately 30% of chronic pain manifests as neuropathic pain. [1] [2] [3] The SCI Pain Task Force of the IASP broadly classifies SCI pain into nociceptive and neuropathic pain. 4, 5 Neuropathic pain can be defined as abnormal pain sensation in peripheral or central nervous system following injuries. 6 It is caused by dysfunctions in the peripheral or central nervous system without peripheral nociceptive stimulation. 6, 7 Neuropathic pain syndromes represent a group of highly heterogeneous clinical conditions. 1, 8 Pain is also reported to be one of the factors that interfere with quality of life of patients with SCI. 5, 9, 10 Pain directly contributes to disability by reducing the person's capacity to participate in rehabilitation. 11 There are many studies on chronic pain after SCI. However, in the investigation of the pain following SCI, careful attention needs to be paid in order to identify specific pain types. 8 The present study aimed to investigate the clinical characteristics of neuropathic pain in SCI patients, courses of severity of neuropathic pain in a day and the relationship between neuropathic pain and quality of life of SCI patients.
MATERIALS AND METHODS
A total of 50 SCI patients (M/F, 40/10; mean age, 35 ± 12 years) with neuropathic pain at level or below level of injury were included in this study.
The patients who participated in the study had to be 18 years or older. Neuropathic pain was diagnosed by examination of an experienced physiatrist and confirmed with a LANSS (Leeds Assessment of Neuropathic Symptoms and Signs) score of 12 and above. The patients suffering from pain other than neuropathic pain were excluded to avoid interferences of other pain types. Therefore, patients with urinary infections, heterotrophic ossification formation, pressure ulcer and severe spasticity (Ashworth 3 or more), who may have severe pains that may alter severity and characteristics of neuropathic pain, were also excluded. All patients were examined and classified according to the ASIA/ISCoS 2002 International Neurologic Examination and Classification Standards. We have also recorded the characteristics of patient demographics.
Neuropathic pain assessments were carried out by using the LANSS Pain Scale and Mc-Gill Melzack pain questionnaire. The history, duration, localization and characteristics of pain were recorded. Visual analog scale (VAS) was used to identify the severity of pain four times (morning, noon, evening and night) during the day. We studied quality of life with Short Form 36. All questionnaire forms were filled by patients in the hospital.
Statistical analysis
In addition to descriptive statistics, the Wilcoxon test and Spearman correlation tests were used to compare the results in the group. Pp0.05 was considered statistically significant.
We certified that all applicable institutional and governmental regulations concerning the ethical use of human volunteers were adhered to during the course of this research.
RESULTS
Demographics and clinical characteristic of patients together with pain assessments are summarized in Tables 1 and 2 . Of the SCI patients, 70% (35/50) reported that neuropathic pain had begun during the first 6 months of injury. Average pain duration was 25.80±47.68 months (range, 1-282 months) ( Table 3) .
Patients felt neuropathic pain mostly in the legs. In all, 40 SCI patients felt neuropathic pain inside the body (internally), 7 patients felt neuropathic pain on the surface of the body (externally) and 3 patients felt neuropathic pain both internally and externally (Table 3) .
Patients reported that pain-aggravating factors were resting, physical activity, cold, anxiety, sleeplessness and heat, whereas painalleviating factors were medicine, physical activity, rest, heat and cold. A total of 23 patients reported that nothing alleviated pain, whereas 21 patients reported that nothing aggravated the pain ( Table 4) .
The mean VAS score was 5.16±2.42 in the morning, 5.24±2.52 in the noon, 5.80 ± 2.46 in the evening and 6.38 ± 2.19 in the night. The mean of the night VAS scores was statistically higher than the VAS scores of the morning (Po0.05) and VAS scores of the noon (Po0.05) ( Table 5 ; Figure 1 ). The mean VAS score for the female patients was 5.30 ± 2.45 in the morning, 5.20 ± 2.49 in the noon, 7.20±1.99 in the evening and 6.90±2.96 in the night. In addition, the mean VAS score for male patients was 5.12±2.44 in the morning, 5.25 ± 2.56 in the noon, 5.45 ± 2.47 in the evening and 6.62 ± 1.98 in the night. When we compared female versus male VAS scores in the morning, noon, evening and night, the pain intensity was statistically higher in female patients than in male patients, only in terms of the evening VAS scores (Po0.05) ( Table 6 ; Figure 2 ).
The mean LANSS score was 15.83±2.36 and range was 13-23. There was no correlation between VAS scores and LANSS scores. The most common descriptors used by patients to describe their neuropathic pain were throbbing, tiring, hot and tingling (Table 7) .
When we compared the relationship between neuropathic pain and quality of life using Short Form 36, we observed a correlation between emotional role and morning, noon, evening and night VAS scores. Correlation also existed between physical role and morning VAS score. Finally, total Short Form 36 score was correlated with noon and evening VAS score (Table 8) . 
DISCUSSION
This study focused particularly on the properties of neuropathic pain after SCI. This is the first study in the literature monitoring daily courses of neuropathic pain intensity in SCI. We found that only evening VAS scores of female patients were statistically more intense than evening VAS scores of male patients. Morning, noon and night VAS scores were not statistically different between male and female patients. In addition, we found that neuropathic pain intensity was statically significantly higher at night than in the morning and noon. Neuropathic pain was mostly seen in patients aged between 30 and 39 years, but there was no correlation between daily course of neuropathic pain severity and age in our research.
There are many studies about factors that affect neuropathic pain, and various results have been observed. Budh et al. 3 reported that no gender differences could be detected in neuropathic pain in terms of its onset, distribution, location, influencing factors and its severity. In addition, Finnerup et al. 4 reported that there was no statistical difference in pain severity between gender groups, as it was in Werhagen research. 9 Werhagen et al. 9 did not find any statistically significant difference between neuropathic pain prevalence with regard to complete versus incomplete injury and tetraplegia versus paraplegia. In addition, in studies by Ravenscroft 12 and Ullrich 13 , completeness of injury and level of injury were not significantly related to chronic pain intensity. However, these two studies were about chronic pain, not specifically about neuropathic pain. On the other hand, Siddall et al. 14 found that neuropathic pain was more common among patients with tetraplegia rather than paraplegia. Werhagen et al. 9 suggested that the prevalence of neuropathic pain increased with the third, fifth and higher decades of life. Ravenscroft et al. 12 presented that the presence of chronic pain did not correlate with differences in age. Ullrich et al. 13 suggested that age at SCI and time since SCI were also not significantly related to pain intensity or interference. These two studies were about various types of pain, not only neuropathic pain. In some studies, the researchers found that the neuropathic pain had begun mostly within the first 6 months after SCI, whereas in other resources it was reported that it had begun mostly within the first year of SCI. Budh et al. 3 reported that most SCI patients experienced pain within 3 months after SCI. In the study by Henwood and Ellis 15 the majority of SCI patients reported that neuropathic pain appeared within the first 6 months of injury. Ravenscroft et al. 12 reported that in 63% of patients chronic pain had begun within the first 6 months of injury. Siddall et al. 14 suggested that the mean of onset of at-level neuropathic pain was 1.2 years and the mean of onset of below-level neuropathic pain was 1.8 years. Störmer et al. 16 reported that the onset of pain/dysesthesiae was within the first year, in 58% of SCI patients, and that the patients even declared that pain/dysesthesiae had begun immediately after they suffered from SCI, in 34%of cases. Our study revealed that 70% of neuropathic pain began within the first 6 months of injury, as it was in the review of Miguel and Kraychete. 17 Siddall et al. 14 reported that SCI patients with neuropathic pain at or below the level of the injury, 60% and 48%, respectively; described pain as severe or excruciating. Demirel et al. 18 reported that pain (all type of pain) was more intense in the evening. Also in our research, neuropathic pain intensity was statically significantly higher at night than in the morning and noon. This result is important for dealing with neuropathic pain.
Finnerup et al. 4 reported that stress, anxiety, tiredness, weather changes and cold were pain (and dysesthesia)-aggravating factors, whereas rest, physical activity and alcohol were pain (and dysesthesia)-alleviating factors. In another study, respondents identified muscle spasm, activity, touching the painful area, getting worked up and cold weather as exacerbating factors but massage, the application of heat and drugs as alleviating factors. However, these factors were not only affecting neuropathic pain but other types of pain as well. 12 In our study, many patients reported that nothing changed pain severity. Only 18% of the patients reported that medicine could lessen neuropathic pain. Also 16% of patients reported that rest could aggravate the pain.
The use of verbal expressions by individuals to define their pain state is clearly a common phenomenon. Indeed, verbal descriptors are common criteria used by most classification schemes to categorize pain following SCI. 19 Putzke et al. 19 reported 29 SCI patients with all pain types. Tingling and sickening tend to be associated with neuropathic pain. 19 Finnerup et al., 4 in their postsurvey study, reported that the most frequent words used to describe pain and dysesthesiae at or below lesion level were pricking, tingling, shooting, tiring, taut, annoying and burning. Störmer et al. 16 reported that for describing pain/dysesthesiae SCI patients used the following words: burning, tingling, stabbing and tight, tense feeling. Neuropathic pain descriptors such as 'a sharp hot dagger' , sharp needle, stabbing, hacksaw, burning, searing, frozen, pressure-wise and hit by a hammer were used in a research. 15 In our study, the McGill Pain Questionnaire was completed specifically for identifying neuropathic pain that was located at or below level of injury. Throbbing, tiring, hot, tingling, stinging were the most commonly used adjectives by patients to describe neuropathic pain.
Pain is one of the most important factors that interfere with dailylife activities after SCI. 1,9,10 Werhagen et al. 9 suggested that 70% of SCI patients with pain declared that pain affected their life to a great extent. In addition, another study reported that the pain associated with SCI was a major cause of distress. Finnerup et al. 4 reported that 27% of patients reporting pain and dysesthesia rated it as severe, and more than 90% described it as interfering with daily life. Ravenscroft et al. 12 suggested that 50% of patients with pain considered pain as their worst medical problem and as being a major cause of unemployment and depression. SCI patients demonstrated that chronic pain had a negative impact on their quality of life. In a study by Störmer et al., 16 23% of SCI patients with pain/dysesthesiae reported that their daily life was affected and limited by pain and another 23% reported that their symptoms did not affect their daily life. Rintala et al. 20 reported that 51.9% male SCI patients were affected by chronic pain, and that 21.1% of patients with pain needed to stop working because of pain. In our study, neuropathic pain affects emotional role during all four periods (morning, noon, night, evening), but only pain in the morning affected physical role.
CONCLUSIONS
The literature review unveils the large number of publications that focused on the pain in SCI patients. To our knowledge, there are few specific data on neuropathic pain for this population. This research focused only on the neuropathic pain after SCI with a survey study. Finally, it was the first study that evaluated intraday intensity variation of neuropathic pain.
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